Alturkustani MA. Gastric histopathology of chronic gastritis in obese patients undergoing laparoscopic sleeve gastrectomy: A local experience. JKAU Med Sci 2017; 24 (2): 9-15. DOI: 10.4197/Med. 24.2.2 Abstract A retrospective review was conducted using the database at King Abdulaziz University Hospital, to determine the most common cause of chronic gastritis among obese individuals. One hundred and thirtyone specimens were examined, obtained from patients who had laparoscopic sleeve gastrectomy and diagnosed with chronic gastritis. Helicobacter pylori was detected in 15 cases only. The most common diagnosis was "Chronic inactive gastritis without Helicobacter pylori infection" in 57 (43.50%) cases, then "Chronic gastritis with lymphoid follicular hyperplasia" in 54 (41.20%) cases, and lastly "Chronic active gastritis" in the remaining 20 (15.20%) Cases. The low incidence of Helicobacter pylori infection even in cases of gastritis with lymphoid follicular hyperplasia support the existence of the new proposed entity (i.e., obesity-related gastritis). Biopsy specimens for cases diagnosed as chronic gastritis were used as control group to confi rm the appropriate rate of detecting Helicobacter pylori organisms by morphological examination in the same laboratory. In these biopsies, Helicobacter pylori was present in (50.70%), and reactive follicular hyperplasia was detected in (6%) of total controls.
Introduction
T he recent increase of bariatric surgeries off ered an excellent source for obtaining gastric specimens of obese patients. Histological examination of these specimens resulted in many incidental fi ndings, the most common was features of chronic gastritis [1, 2] . However, the most common cause of this gastritis (i.e., no specifi c etiology) was diff erent from the most common cause of chronic gastritis in gastric biopsies (i.e., Helicobacter pylori (H. pylori) infections) [3] . The latter observation proposed a new form of chronic gastritis, the obesity-related gastritis [4] . Furthermore, chronic gastritis with follicular hyperplasia is consistently associated with H. pylori infection. The organisms are often detected on biopsy examination of patients' specimens. Accordingly, the presence of follicular hyperplasia was thought to be exclusive to H. pylori infection [5] . In addition, these reactive lymphoid follicles were also considered as the www.jkaumedsci.sa
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M.A. Alturkustani precursor for gastric Mucosa Associated with Lymphoid Tissue (MALT) lymphoma [6] . However, this association was not this strong in gastric specimens obtained from bariatric surgeries.
This study aims to determine the most common cause of chronic gastritis among obese patients who had laparoscopic sleeve gastrostomy (LSG), attending a tertiary care hospital in western Saudi Arabia, and establish the association between chronic gastritis with follicular hyperplasia, and H. pylori infection in the specimens of obese individuals.
Methods
Approval from the Research Ethics Board of King Abdulaziz University was obtained prior to the study. A retrospective review was conducted using the electronic database of the pathology department at King Abdulaziz University Hospital. As the study focused on obese patients, data was collected from all specimens of LSGs, performed in the period between 2011 and 2015. Histopathological reports upon examining gastric tissue specimens of these patients were reviewed. Within the pathological report, attention was given for gross examination, microscopic fi ndings, performance of special stains to detect H. pylori and the fi nal diagnosis. This was followed by targeted selection of cases to re-examine the specimens, and confi rm the diagnosis, after which we clarifi ed any obscure points in the pathology report. I included only cases with the pathological diagnosis of chronic gastritis, with or without lymphoid hyperplasia and excluded cases with specifi c etiology of the chronic gastritis other than H. pylori infection (e.g., autoimmune gastritis). Another cohort of the 150 routine gastric biopsies, diagnosed in 2015 as chronic gastritis, was included in the study as controls only to confi rm the appropriate rate of detecting H. pylori organisms by morphological examination in the same laboratory. The diagnosis of controls was confi rmed using the same laboratory testing of the cases, and we also estimated the frequency of H. pylori infection and follicular gastritis in the control specimens.
The following defi nitions were used in this study for diff erent types of gastritis. Chronic gastritis; "Gastric mucosa infi ltrated by a signifi cant number of lymphocytes and plasma cells in the lamina propria (i.e., more than only scattered cells)". This can be classifi ed into A. Chronic inactive gastritis: when the chronic infl ammation is not associated with acute infl ammatory cells in the gastric pits and or foveolae; B.
Chronic active gastritis: where morphological features of chronic gastritis are detected, in addition to the presence of acute infl ammatory cells (i.e., neutrophils) in the gastric pits and foveolae; and C. Chronic gastritis with follicular hyperplasia (also known as follicular gastritis): when this infl ammation is accompanied by the presence of lymphoid follicles with germinal centers. Helicobacter pylori detection in this study was mainly performed using hematoxylin and eosin (H&E) special stain, and by cresyl fast violet special stain if the organisms were suspected but not primarily detected by H&E stain.
Results
During this period 131 specimens, obtained from LSGs met the inclusion criteria, and under the broad diagnosis of chronic gastritis. These included 98 females and 33 males. The age ranged between 18 -66, with a mean age of (34.4) year. Helicobacter pylori was detected in 15 cases only. The most common histopathological diagnosis reported was "Chronic inactive gastritis without H. pylori infection" in 57 (43.5%) cases. (Fig. 1A , B) The second most common diagnosis was "Chronic gastritis with lymphoid follicular hyperplasia" (Fig. 1C , D) assigned to 54 (41.2%) cases. For the latter cases, H. pylori organisms were present in only four out of the total 54 cases. "Chronic active gastritis" was the diagnosis reported for the remaining 20 (15.2%) cases, and H. pylori organisms was present in 11 out of these 20 cases. For the control group H. pylori was present in 76 (50.7%) out of 150 cases, and reactive follicular hyperplasia was detected in only nine (6%) cases of the total controls. In summary, the most signifi cant fi ndings from testing specimens from LSG were: the lower incidence of H. pylori as a cause of chronic gastritis, the high frequency of chronic gastritis with lymphoid follicular hyperplasia, and low association of the latter fi nding with H. pylori infection.
Discussion
Chronic gastritis refers to the chronic infl ammation of gastric mucosa, whether due to infectious or a non-infectious etiology. Among these, H. pylori infection is considered the most common cause [3] . Histopathological examination of the gastric mucosa provides important clues about possible causes, and can present conclusive features such as: corpusrestricted infl ammation with atrophy in autoimmune gastritis, prominent intraepithelial lymphocytic infi ltrate without signifi cant neutrophils in lymphocytic gastritis, granulomas in diff erent types of granulomatous gastritis, and reactive mucosal changes that lack signifi cant infl ammation in diff erent forms of gastropathy. Despite the above, a small proportion of chronic gastritis remains with no identifi able etiology, even when obtaining detailed clinical information and performing meticulous histological examination [ 7] . This proportion is more prominent in gastric specimens from morbidly obese patients who underwent bariatric surgery.
Chronic gastritis with follicular hyperplasia is defi ned as: "The presence of reactive lymphoid follicles (i.e., follicles with germinal center)", which is easily recognized in a biopsy screening, and considered a strong indicator of H. pylori presence. The detection of this organism requires careful and high-power examination of the slides. The frequency of detection of H. pylori in cases of chronic gastritis with follicular hyperplasia ranges from very high, to almost all cases after thorough slides' examination [8] . In fact, presence of follicular hyperplasia was thought to be exclusive to H. pylori infection [5] . Lymphoid follicles are associated with specifi c response to chronic antigenic stimulation elicited by the organisms, and thus support the specifi city of this type of reaction to H. pylori infection [8] . Furthermore, lymphoid follicle formation is also proved to be the precursor for MALT lymphoma, and thus H. pylori is strongly associated with this type of lymphoma [6] . 
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In LSG specimens, chronic gastritis with follicular hyperplasia has a weak association with H. pylori infection, as found in the current study, with only 4 (7.4%) of 54 cases demonstrating identifi able organisms. This fi nding is consistent with the lower rates of H. pylori infection in this type of specimens collected from diff erent populations, and as previously demonstrated in two more studies. The fi rst study found only 26 cases of H. pylori , in a total of 95 (27%) chronic gastritis cases with follicular hyperplasia [7] , while the second study reported only 13 cases of H. pylori in 78 (16.6%) cases of chronic gastritis with follicular hyperplasia [1, 9] . On the other hand, a more recent study found a high percentage of H. pylori infection (84%), among individuals diagnosed with follicular gastritis, and who underwent LSG [2] . Helicobacter pylori was a very common fi nding in this study (40.9%), despite treating all patients with a positive Campylobacter-like organism test, with the standard triple therapy prior to the surgery, which is expected to lower the prevalence of H. pylori in these specimens. Furthermore, the frequency of H. pylori was also high, and namely (74%), among` specimens with lymphoid aggregates only [2] . This may explain the high percentage of H. pylori infections in their cohort, as opposed to ours and the other two studies.
Chronic gastritis with follicular hyperplasia is strongly associated with lymphoid tissue lymphoma (MALT) of the gastric mucosa, and chronic gastritis with follicular hyperplasia is considered exclusive to the H pylori infection [5] . The fact that chronic gastritis with follicular hyperplasia occurs in obese individuals, and in the absence of H. pylori infection, raises the possibility to consider morbid obesity as a risk factor for MALT lymphoma. Supporting this possibility is a recently published case report documenting the presence of gastric MALT lymphoma in morbidly obese patients with no H. pylori infection, and after complete remission and successful weight reduction by gastric bypass and resection [1 0] . Further research is needed to assess this association, and draw better conclusions.
Although H. pylori is reported as the most common cause of gastritis [3] , it is not thoroughly documented among chronic gastritis patients. Of the limited instances where it is examined, H pylori infections were of a high percentage among patients with chronic gastritis. Furthermore, it was shown to be the prime cause of chronic gastritis in 292 (65.9%) patients in one study [1 1] , and in 78% of gastritis patients in another study [ 1 2] . This comes in agreement with our study, where the control cohort reported a prevalence of 50.7% of H. pylori in the biopsies of chronic gastritis. This is in contrast with the LSG specimens, where H. pylori was only present in 15 out of 131cases, i.e., (11.5%). Congruent to this are results from a recent review by Verma et al., [ 1 3] . They found that the frequency of H. pylori, although generally low in these specimens, had a variable prevalence across subgroups ranging from 11.5% -66.7%. Other studies which came after this review again confi rmed this lower rate (Table 1) , except for the study by Safaan et al., [2] as discussed above. The latter observation along with higher incidence of chronic gastritis in specimens from bariatric surgeries, led to a proposal by Yamamoto et al., [4] for a new entity of gastritis, i.e., the obesity-related gastritis. The latter could explain the discrepancy between H. pylori incidence between all biopsies and those from patients who underwent LSGs.
Obesity is considered a state of chronic low-grade infl ammation [ 1 4] . Recent studies linked the infl ammatory state of obesity, to the many co-morbidities associated with it. This includes hypertension, diabetes and several neoplasms [ 1 5] . Another observation confi rming this infl ammatory characteristic of obesity, is the fact that weight loss is often associated with reductions of [9] 248 30 NA NA NA 78 NA Clapp [16] 145 61 NA 4 NA 11 NA Vrabie et al. [17] [ 1 5] . This type of infl ammation is not linked to infections or autoimmune stimulus. This infl ammatory status was attributed to several elevated infl ammatory mediators such as; Interleukin six (IL-6) and Tumor Necrosis Factor α (TNFα). Accordingly, it is likely that these chronic infl ammatory cells which are fl ared up in obesity, can explain the higher incidence of chronic gastritis in bariatric surgery specimens, namely those not likened to H. pylori infections.
A major limitation to acknowledge is related to the detection of H. pylori organisms in the sampled specimens. The strong association of H. pylori and chronic gastritis with follicular hyperplasia was demonstrated, and this emphasizes the thoroughness needed when examining specimens. However, the large size of specimens derived from LSG may have aff ected the fi ndings due to the following reasons: (1) The large surface area of the LSG specimens available for examination. This may give a better chance to identify follicular hyperplasia, especially when it is easily detectable by low power examination of the slides. (2) Microscopically, these specimens are not optimal for detection of H. pylori, and the larger the surface area is, the more diffi cult to examine it thoroughly by high magnifi cation. (3) The nature of these specimens such as the antrum, where it is the most likely area to harbor H. pylori organisms, were not included in these specimens. Despite the latter, the histopathological detection of H. pylori organisms in these specimens was not likely aff ected by these factors, and this was confi rmed when detection by other sensitive means such as serology, also revealed similar H pylori rates among these patients. The latter was emphasized by Verma et al. [13] in a review of previous studies focusing on H. pylori infections in bariatric patients. Another limitation was the lack of data on status of patients who were diagnosed and treated for H. pylori prior to the LSG. However, none of the included patients had a gastric biopsy in our institution before the surgery for this purpose, and the high percentage of chronic gastritis in LSG specimens favor that they did not receive a treatment for H. pylori prior to the procedure.
In conclusion, H. pylori infection was found to be a much less common cause of chronic gastritis among patients who underwent LSG, and most of the chronic gastritis cases were of no identifi able cause, and thus supporting the proposal of an obesity-related gastritis. Chronic gastritis with follicle formation has only weak association with H. pylori infection in LSG specimens, proposing that this type of infl ammation is part of a morphological spectrum in the obesity-related gastritis, and that chronic gastritis is not restricted to H. pylori infection alone. The latter may also mark obesity as a possible risk factor for MALT lymphoma. However, more researches in this fi eld is required to prove or deny this possibility.
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